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(57) ABSTRACT 

Procedure for soldering the constituent layers of a multilayer 
printed circuit and machine for performing it. 

The procedure is applicable to circuits made up of layers 
containing the circuit image (2, 3, 4, 5,) that have perimetral 
strips (9) including reserve areas (11), superimposed and 
separated from each other by isolating layers (6, 7 and 8). 
The procedure includes the following steps: i) place a heater 
circuit (13) composed of a ?at Winding With at least one turn 

in short-circuit (14) in each reserve area (11); ii) superim 
pose the layers that contain the circuit image (2, 3, 4, 5,) and 
the isolating layers (6, 7 and 8) in alternating order; iii) 
secure the position of the layers relative to the others, 
thereby creating groups (12) of reserve areas (11); iv) place 
induction electrodes (18) over the groups (12) of reserve 
areas; v) soldering each one of the groups (12) by applica 
tion of a magnetic ?eld of variable induction. 
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PROCEDURE FOR SOLDERING THE 
CONSTITUENT LAYERS OF A MULTILAYER 
PRINTED CIRCUIT AND THE MACHINE USED 

FOR SAME 

TECHNICAL SECTOR OF THE INVENTION 

[0001] The object of the invention is a procedure for 
soldering the constituent layers of multilayer printed circuits 
made up of various layers that have the circuit image 
superimposed on them and are separated from each other by 
isolating layers, as Well as a machine for performing it. 

PRECEDENTS 

[0002] Multilayer printed circuits composed of multiple 
layers ?tted out With respective circuit images and separated 
from each other by isolating layers are Well knoWn. Broadly 
speaking, once the layers With the circuit image have been 
obtained, the manufacturing of a multilayer printed circuit 
requires alternating and superimposing these layers With 
isolating With a high degree of precision so as to enable the 
electrical interconnection betWeen circuits of various layers 
and proceed immediately to the union of all the layers by hot 
pressing. Various methods for bonding the layers of multi 
layer printed circuits before pressing are knoWn. One 
method essentially consists in providing perimetral strips on 
each layer With circuit image containing multiple reserve 
areas Without the circuit image, such that the reserve areas, 
Which occupy the same relative position in each layer 
containing a circuit image, are superimposed and, therefore, 
groups of superimposed reserve areas are de?ned; the layers 
are then immediately joined through a clinching operation 
performed on said reserve area groups. A second method 
essentially differs from the previous one in that the layers are 
bonded by simultanously solding of the layers of the mul 
tilayer printed circuit performed on said reserve area groups. 

[0003] With the clinching method for joining layers, a 
high number of layers in the multilayer printed circuit leads 
to a loss in the mechanical precision necessary to proceed to 
the interconnection of the different layers containing circuit 
images, While With the method of joining layers by Welding, 
a high number of layers leads to very long Welding times 
and/or the impossibility to Welder. The main draWback of 
both the clinching and Welding methods for joining the 
layers of multilayer printed circuits is that the number of 
layers that may be joined is reduced, thereby limiting the 
production of circuits composed of high numbers of layers 
containing the circuit image, for eXample, of circuits With 
more than eight layers With the circuit image superimposed 
on them. 

EXPLANATION OF THE INVENTION 

[0004] The procedure for soldering the constituent layers 
of a multilayer printed circuit, is applicable to multilayer 
printed circuits made up of a miX of layers containing the 
circuit image and isolating layers, Where the layers that have 
the circuit image also have perimetral strips on Which a 
variety of reserve areas are located, in equal number and 
position for each layer. 

[0005] The procedure designed in the invention is made up 
of the folloWing steps: 

[0006] i) place a heater circuit composed of a ?at 
Winding With at least one turn in short-circuit, in each 
reserve area of each layer containing a circuit image; 
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[0007] ii) arrange the layers containing circuit images 
so that they are superimposed and separated from each 
other by an isolating layer, , in order to form the book 
of layers of the multilayer printed circuit such that there 
are distinct top and bottom layers that each contain the 
circuit image; 

[0008] iii) position, the layers of the multilayer printed 
circuit, relative to each other, in such a Way that the 
corresponding reserve areas of the layers With circuit 
image occupy the same relative position, forming 
groups of superimposed reserve areas and, conse 
quently, groups of superimposed heater circuits; 

[0009] iv) in each group of reserve areas With the heater 
circuits, place one induction electrode over the reserve 
area of the top layer containing the circuit image and a 
second induction electrode over the opposite side of the 
reserve area of the bottom layer containing the circuit 
image; and 

[0010] v) solder each group of reserve areas through the 
tWo induction electrodes, by application of a magnetic 
?eld of variable induction, Which generates through 
induction into each turn in short-circuit of each heater 
circuit of each reserve area of each layer With a circuit 
image of a current intensity Whose circulation through 
the turns in short-circuit produces heat for the soldering 
the layers of the multilayer circuit. 

[0011] The machine to perform the procedure that is the 
object of the invention is composed of the elements listed 
beloW: 

[0012] a structure Which includes a minimum of one 
inductor device With a magnetic circuit of a general U form 
that contains an inductor coil, each outer point of each arm 
of the magnetic circuit having its oWn induction electrode, 
both of Which are positioned perpendicularly to the multi 
layer printed circuit located on the circuit board holder, and 
coaXially to each other, and both With capacity of displace 
ment in both directions; 

[0013] a device for attaching the book of layers of the 
multilayer printed circuit to the circuit board holder; 

[0014] a movement control device for the circuit board 
holder, adapted to situate the groups of reserve areas 
betWeen the pair of induction electrodes of an inductor 
device; and 

[0015] a control device for each pair of induction elec 
trodes, adapted to situate the electrodes in contact With the 
group of reserve areas, such that they eXercise pressure on 
them. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The pages of draWings in this report include illus 
trations, to serve as non-limiting examples, of the procedure 
for soldering the constituent layers of a multilayer printed 
circuit and the machine for performing it, Which together are 
the object of the invention. In said draWings: 

[0017] FIG. 1 is a vieW in perspective of the constituent 
layers that contain the circuit image and the isolating layers 
of a multilayer printed circuit, superimposed and prior to 
being secured for the soldering procedure; 
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[0018] FIG. 2 is a vieW in perspective of the multilayer 
printed circuit prepared to be soldered; and 

[0019] FIG. 3 is a schematic vieW in perspective of the 
machine for the invented procedure. 

DETAILED DESCRIPTION OF DRAWINGS 

[0020] In FIGS. 1 and 2, the respective vieWs in perspec 
tive shoW the layers that make up the book of a multilayer 
printed circuit 1 composed of four layers containing the 
circuit image indicated With references 2, 3, 4, and 5, 
respectively and three isolating layers indicated With refer 
ences 6, 7, and 8, respectively, all layers having a rectangular 
form of equal dimensions. In this eXample of performing the 
procedure according to the invented process, there is a total 
of seven constituent -layers in the internal book of the 
multilayer printed circuit, four containing the circuit image 
and three isolating ones, this number of layers being under 
stood to serve solely as an eXample and in no Way to limit 
the number of layers that could make up a multilayer printed 
circuit. 

[0021] The ?gures in the pages of draWings shoW that the 
layers containing the circuit image 2 through 5 and the 
isolating layers 6 to 8 are superimposed in alternating order, 
such that the facing circuit images of the layers that contain 
circuit images are alWays separated by an isolating layer, and 
furthermore that they are all adapted so that the top and 
bottom layers of the resulting book of layers are layers 
containing the circuit image, a top circuit-image layer 2 and 
a bottom circuit-image layer 5. 

[0022] FIG. 2 shoWs that the top circuit-image layer 2, on 
Which, for reasons of simplicity, the illustration of any 
circuit has been omitted, is composed of a peripheral strip 9 
that does not have the circuit image and includes three 
regularly distributed reserve areas 11 on each of its longi 
tudinal margins 10. As previously indicated, the remaining 
layers containing circuit image 3, 4 and 5 are equipped With 
reserve areas of equal number and position to those 
described for the layer containing the circuit image 2, as 
seen in FIG. 1. 

[0023] In the ?rst phase of the procedure, according to the 
invention, there is a heater circuit 13, enlarged in detail Aof 
FIG. 2, in each one of the reserve areas 11 of each layer 
containing a circuit image 2, 3, 4 y 5. The heater circuit 13 
in this eXample of performing the process is composed of 
tWo turns in short-circuit 14, Which bear symmetrical rela 
tion to the main theoretical longitudinal aXis of the heater 
circuit 13; this particular layout of the turns in short-circuit 
14 is given solely as a non-limiting eXample, since in reality 
the number of the turns in short-circuit that make up the 
heater circuit and their relative position can be con?gured in 
a variety of Ways adapted to the speci?c needs of each case 
of application, particularly taking the folloWing into con 
sideration: material and thickness of the circuit layers; 
number of layers; soldering times, etc. 

[0024] In the second phase of the invented procedure, the 
layers containing the circuit image 2, 3, 4 and 5 and the 
isolating layers 6, 7 and 8 are superimposed in alternating 
order, thereby producing, as previously indicated, a top layer 
containing the circuit image 2 and a bottom layer containing 
one as Well 5, as seen in FIG. 2. 

[0025] The third phase of the invented procedure, not 
shoWn here, proceeds to the securing of the positions of 
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layers 2 through 8 of the multilayer printed circuit 1, thereby 
superimposing the groups 12 of reserve areas and, conse 
quently, the heater circuits 13 that each contains. 

[0026] The fourth and ?fth phases of the invented proce 
dure proceed to the soldering of the groups of reserve areas 
through the application of a magnetic ?eld of variable 
induction to the heater circuits 13, using the machine 
described beloW. 

[0027] FIG. 3 shoWs, schematically, the machine to be 
employed for the invented process. For reasons of simplic 
ity, the illustration of the circuit board holder has been 
omitted, since it is Well knoWn, as have been those of the 
attachment device for the book of layers of the multilayer 
printed circuit, and the movement control device for the 
circuit board holder. 

[0028] In this eXample of the machine to be used in the 
invented procedure, FIG. 3 shoWs a single inductor device 
15, it being understood that the number of constituent 
induction devices 15 in the machine and their arrangement 
With regard to the circuit board holder Would depend on the 
production needs of each speci?c case of application; for 
instance, there could be tWo induction devices 15 facing 
each other, one on each side of multilayer printed circuit 1, 
operationally coordinated through the circuit board holder’s 
movement control device. 

[0029] Inductor device 15 is composed of a magnetic 
circuit 16 of a general U form, ?tted out With an inductor coil 
17 and tWo electrodes placed at the outer points of the arms 
of the magnetic circuit 16. The top electrode 18 and the 
bottom electrode 19 are arranged coaXially to each other and 
are perpendicular to the multilayer printed circuit 1. The 
inductor coil 17 is fed by a feeding source of alternating 
current, While the electrodes 18 and 19 have a displacement 
capacity in both directions. 

[0030] The operation of the machine for the invented 
procedure is described beloW. Through the control device of 
the circuit board holder, the multilayer printed circuit 1 is 
positioned relative to the inductor device 15 in such a Way 
that the electrodes 18 and 19 are situated perpendicularly to 
the group of reserve areas 12. In these conditions, an 
electrodes movement control device, not shoWn, proceeds to 
situate the top electrode 18 over the reserve area 11 of the 
layer containing the circuit image 2 and the bottom electrode 
19 over the bottom layer containing the circuit image 5, 
facing the reserve area, such that the electrodes eXercise a 
certain degree of pressure. Later, the inductor coil 17 is fed 
by alternating current, so that the electrodes 18 and 19 apply 
a magnetic ?eld of variable induction that generates, through 
induction into the turns in short-circuit 14 of each heater 
circuit 13 of each reserve area 11 of each layer containing 
the circuit image 2, 3, 4 and 5, a current intensity Whose 
circulation through the turns in short-circuit 14 produces the 
soldering heat of the layers of the multilayer printed circuit 
1. 

1. Procedure for soldering the constituent layers of a 
multilayer printed circuit, applicable to multilayer printed 
circuits made up of a miX of layers containing the circuit 
image (2, 3, 4 and 5) and isolating layers (6, 7 and 8), the 
layers With the circuit image (2, 3, 4, 5) having perimetral 
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strips (9) Where multiple reserve areas (11) are located in 
equal number and arrangement for each layer that includes 
the following steps: 

i) place a heater circuit (13) composed of a ?at Winding 
With at least one turn in short-circuit (14) in the reserve 
area (11) of each layer containing the circuit image (2, 
3, 4 and 5); 

ii) arrange the layers containing the circuit image (2, 3, 4, 
5) so that they are superimposed and separated from 
each other by an isolating layer (6, 7 and 8) in order to 
create the book of layers of the multilayer printed 
circuit, in Which can be distinguished a top layer 
containing the circuit image (2) and a bottom layer 
containing the circuit image (5); 

iii) secure the position of the layers (2, 3, 4, 5, 6, 7, 8) of 
the multilayer printed circuit (1), relative to each other, 
in such a Way that the corresponding reserve areas (11) 
of the layers containing the circuit image (2, 3, 4, 5,) 
occupy the same relative position, thereby creating 
groups (12) of superimposed reserve areas (11) and, 
consequently, groups of superimposed heater circuits 
(13); 

iv) in each group (12) of reserve areas (11), place one 
induction electrode (18) over the reserve area (11) of 
the top layer containing the circuit image (2), and a 
induction electrode (19) over the opposite side of the 
reserve area (11) of the bottom layer containing the 
circuit image (5); and 

v) solder each group (12) of reserve areas (11) by appli 
cation through the tWo induction electrodes (18, 19) of 
a magnetic ?eld of variable induction, that generates 
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through induction in each of the turns in short-circuit 
(14) of each heater circuit (13) of each reserve area (11) 
of each layer containing the circuit image (2, 3, 4, and 
5) a current intensity Whose circulation through the 
turns in short-circuit produces the heat necessary to 
solder the layers (2, 3, 4, 5, 6, 7, 8) of the multilayer 

printed circuit 2. Machine for the procedure of claim 1, comprising: 

a structure in Which there is at least one inductor device 
(15) equipped With a magnetic circuit (16) of a general 
U form, ?tted out With an inductor coil (17), each outer 
point of each arm of the magnetic circuit having its oWn 
inductor electrode (18, 19), both electrodes (18, 19) 
being arranged coaXially to each other and having a 
displacement capacity in both directions; 

a circuit board holder; 

a device to secure the book of layers (2, 3, 4, 5, 6, 7, 8) 
of a multilayer printed circuit (1) to the circuit board 
holder; 

a movement control device for the circuit board holders, 
adapted to situate the groups (12) of reserve areas (11) 
of said multilayer printed circuit betWeen the pair of 
induction electrodes (18, 19) of the inductor device 
(15) and perpendicularly to them; and 

a control device for each pair of induction electrodes (18, 
19), adapted to place the electrodes in contact With the 
group (12) of reserve areas (11), such that they eXercise 
pressure on them. 


